ABSTRACT.-Lesser Prairie-Chicken (Tympanuchus pallidicinctus) populations have experienced dramatic rangewide declines (up to 92%) since settlement of the Great Plains. This decline has been attributed to changes in land-use practices, such as conversion of native rangelands to intensive agriculture and increased grazing pressure. These changes may increase the impact of interspecific competition on populations. We documented disturbance of lekking Lesser Prairie-Chickens by Ring-necked Pheasants (Phasianus colchicus). Future management and research should take into account possible impacts to Lesser Prairie-Chickens during the breeding season.
Lesser Prairie-Chickens (Tympanuchus pallidicinctus) are endemic to mixed-grass and short-grass prairies of North America (Patten et al. 2005) , which are dominated by shinnery oak (Quercus havardii) and sand sagebrush (Artemisia filifolia; Giesen 1998) . Historic Lesser Prairie-Chicken range included portions of southwestern Kansas, southeastern Colorado, western Oklahoma, eastern New Mexico, and the Texas Panhandle (Sullivan et al. 2000) .
In Texas, Lesser Prairie-Chickens currently occur in 2 distinct populations in the Panhandle (Jackson and DeArment 1963, Taylor and Guthrey 1980) . These populations represent a 92% decrease from population levels of the 1800s (Taylor and Guthrey 1980, Sullivan et al. 2000) . The decline in Lesser Prairie-Chicken populations is thought to be due to changes in land-use practices (Aldrich 1963 , Jackson and DeArment 1963 , Sullivan et al. 2000 , Woodward et al. 2001 ) and exacerbated by droughts (Jackson and DeArment 1963, Hagen et al. 2004) .
One major change of land use that may have contributed to the decline of Lesser PrairieChickens is the conversion of native rangeland to agriculture (Sullivan et al. 2000 , Pitman et al. 2005 . Ring-necked Pheasants (Phasianus colchicus) are well suited for landscapes consisting of grain crops interspersed with small patches of grassy cover and sparse brush and tree cover (Guidice and Ratti 2001) .
Lesser Prairie-Chickens exhibit a clumped polygyny mating system (Bergerud 1988) where males gather at communal display grounds known as leks. In contrast, Ring-necked Pheasants exhibit female-defense polygyny (Oring 1982) . Males establish and defend their territories and exhibit aggressive behavior toward other males (Taber 1949, Guidice and Ratti 2001) .
Aggressive behavior of Ring-necked Pheasants toward Greater Prairie-Chickens (Tympanuchus cupido) on leks has been documented (Harger 1956, Vance and Westemeier 1979) , though such aggression toward Lesser PrairieChickens has not been documented. Hagen et al. (2007) cautioned that interspecific competition between these species may increase as large blocks of native rangeland decrease. However, their work was based on the hypothesis that parasitism of Lesser Prairie-Chicken nests by Ring-necked Pheasants would negatively affect Lesser Prairie-Chicken populations, and they did not take into account disturbance on leks.
We ecoregion (Bender et al. 2005) . Primary land uses were cattle ranching interspersed with oil and gas development and some Conservation Reserve Program lands, center-pivot agriculture, and dryland agriculture (McRoberts 2009). We located leks during early morning surveys on our study area and through interviews with landowners. Early morning lek surveys were conducted systematically across the study site so that survey locations were ≤1.6 km apart. In addition, as part of a pilot study to determine the effectiveness of aerial surveys during the autumn lekking period, we con- We documented observations of aggressive behavior by Ring-necked Pheasants on Lesser Prairie-Chicken leks. We observed Lesser Prairie-Chicken leks from a vehicle or blind. Observers arrived at leks at least 1 hour before sunrise, before Lesser Prairie-Chickens arrived on the lek. Observations were made through binoculars and spotting scopes. Autumn observations were conducted between 8 October and 11 November 2008. Spring observations were conducted between 4 March and 6 May 2009.
We located 4 leks on our study area during autumn 2008 and 6 leks during spring 2009 (Table 1) . We observed Ring-necked Pheasants on Lesser Prairie-Chicken leks 3 times during autumn 2008 on 1 lek and 4 times during spring 2009 on 2 leks (Table 1 ). All Ring-necked Pheasant observations were of males.
During all observations, male Lesser PrairieChickens did not display while Ring-necked Pheasants were present on the lek. During autumn observations, we observed more complete flushes of male Lesser Prairie-Chickens and shorter durations between the beginning of lek disturbance by Ring-necked Pheasants and flushing than we observed during spring observations (Table 2) . During the autumn observations, male Lesser Prairie-Chickens did not return to leks within 30 minutes. During spring observations, male Lesser Prairie-Chickens returned to the lek within 30 minutes, except for the observation on lek HEMP-06 on 1 May 2009 when male Lesser Prairie-Chickens did not return to the lek within 60 minutes.
We observed aggressive behavior of Ringnecked Pheasants toward Lesser Prairie-Chickens on leks during autumn 2008 and spring 2009. This interspecific behavior has not been previously reported in the literature. Disturbance of leks during the breeding season could prevent breeding activities and have a negative impact on populations. Baydack and Hein (1987) reported that male Sharp-tailed Grouse (Tympanuchus phasianellus) showed greater tolerance for lek disturbance than females. In fact, female Sharp-tailed Grouse altogether avoided leks when disturbance was present during peak breeding (Baydack and Hein 1987) .
We define peak breeding season as the time during spring when female Lesser PrairieChickens attend leks. Female Lesser PrairieChickens were observed attending leks between 10 March and 5 April 2009. During autumn, male Lesser Prairie-Chickens generally responded to disturbance by Ring necked-Pheasants with complete flushes, and birds did not return to the lek. In contrast, during the peak breeding season, partial flushes were common, and Lesser Prairie-Chickens returned to the lek within 30 minutes of flushing. We did not observe any interaction between Ring-necked 242 WESTERN NORTH AMERICAN NATURALIST [Volume 70 Pheasants and female Lesser Prairie-Chickens even though we observed Ring-necked Pheasants on leks during the interval when female Lesser Prairie-Chickens were known to be in attendance at other leks. It is difficult to determine whether this observation is an artifact of the timing of female Lesser Prairie-Chicken attendance at leks or if leks were avoided by females due to the presence of Ring-necked Pheasants (Baydack and Hein 1987) . Two hypotheses have been suggested for aggressive behavior of Ring-necked Pheasants toward Greater Prairie-Chickens. The first is that female Greater Prairie-Chickens are similar in size, shape, and color to female Ring-necked Pheasants and male Ring-necked Pheasants may attempt to mate with female Greater PrairieChickens (Harger 1956 ). Another explanation is that since Ring-necked Pheasants are known to engage in nest parasitism (Kenaga et al. 1955 , Westemeier et al. 1989 , 1998 , Ring-necked Pheasant chicks may imprint on other species (Kimmel 1988) . Thus, because of imprinting at hatch, Ring-necked Pheasants on Greater and Lesser Prairie-Chicken leks are attempting to behave as these species (Kimmel 1988) .
Lesser Prairie-Chicken populations may be declining due to a suite of disturbance factors across the landscape including habitat fragmentation and increased suitable habitat for competing species (Aldrich 1963 , Jackson and DeArment 1963 , Sullivan et al. 2000 , Woodward et al. 2001 , Hagen et al. 2004 . A decline in Greater Prairie-Chicken population on a sanctuary in Illinois corresponded to an increase in Ring-necked Pheasant numbers (Westemeier 1988) . In addition, Westemeier (1986) reported that Ring-necked Pheasants were the greatest threat to Greater Prairie-Chicken population persistence in Illinois. To date, previous research on the impact of interspecific competition between Lesser Prairie-Chickens and Ring-necked Pheasants has focused on nest parasitism (Hagen et al. 2002 (Hagen et al. , 2007 .
The role of male lek attendance and the occurrence of autumn lekking behavior in Lesser Prairie-Chickens are poorly understood. Autumn lekking behavior has been documented for the species insofar as it pertains to trapping opportunities (Salter and Robel 2000, Wolfe et al. 2007 ). We hypothesize that lek attendance in the autumn could be an innate response to photoperiod or that it may be a significant influence on the social structure of spring leks. If the latter is true, then the autumn lek becomes much more important under the clumped polygyny mating system (Bergerud 1988) of Lesser Prairie-Chickens. Rintamaki et al. (1999) reported that autumn lekking behavior influenced the social composition of spring leks and successful copulation attempts during the breeding season in Black Grouse (Tetrao tetrix). It is unclear what impact persistent disturbance on leks during both autumn and spring will have on population-level reproductive rates (Baydack and Hein 1987) .
Future research should focus on the role of leks in population persistence and include the role of autumn lekking behavior, which is poorly understood in Lesser Prairie-Chickens. Future research should also investigate the effect on Lesser Priaire-Chickens of land-use changes and of increased disturbance associated with fragmentation. In particular, future research should attempt to determine the threshold at which fragmentation places so much stress on the population that increased interspecific competition has a negative impact at the population level. We thank the Texas Parks and Wildlife Department for funding our research. In addition, we express our gratitude to the private land owners in Hemphill County, Texas, who graciously allowed access to their property. This paper is Texas Tech University, College of Agricultural Science and Natural Resources Technical Publication T-9-1175. LITERATURE CITED
